INTRODUCTION
The adaptation of the composite resin restoration to the dentin cavity walls was determined by the efficacy of the dentin cleanser, dentin primer, dentin bonding agent and the composite resin employed in each step. The application of the dentin primer in the composite resin restoration was introduced by the invention of GLUMA1) in 1984.
In order to simplify the clinical handling of this dentin bonding system by combining the steps of the dentin cleanser and the dentin primer, self etching dentin primer, which contained the acid or the acidic monomer, was recently reported2,3).
Although the details of the bonding mechanism of the dentin primer were not clarified, the acid or the acidic monomer in the self etching primer may be effective on the treatment of the smear layer. For the control, 35% HEMA solution was applied on the dentin cavity wall prior to the application of the dentin bonding agent.
In the group of the marketed primer, a resin monomer was applied prior to the composite filling. Ten specimens were prepared for each primer.
RESULTS
1. The components of the marketed primer. The HPL chromatogram is shown in Fig. 2 . The peaks at 4.08min and 6.65min are identified as being derived from maleic acid and HEMA respectively. Although the unknown materials are shown in the chromatogram, it was revealed that Scotchprep contained HEMA and maleic acid.
2. The wall-to-wall polymerization contraction. The maximum polymerization contraction measured, is presented in Table 2 . In the group of the marketed primer, a considerably wide gap was observed in all specimens. In the group of the experimental primers which contained dicarboxylic acids, the maximum contraction decreased significantly, with one exception of maleic acid, and these values were further reduced by use of the esterified salts diluted in 35% HEMA solution. A distinguished marginal adaptation was obtained with the methacryloxyethyl succinate and methacryloxyethyl phthalate, in which seven and eight specimens out of ten were gap free respectively. 3. Tensile bond strength to dentin surface.
Tensile bond strength to the human dentin surface after 24 hours is given in Table 3 . By the statistical analysis of t-test, no significant difference was observed between the three tested groups.
DISCUSSSION
It has been recognized that the primary requirement for the dentin bonding system is to prevent the contraction gap formation completely and to keep such tight adaptation for a long period. When high bonding strength is obtained during polymerization, the contraction of the composite resin is compensated by the flow of the composite from the free surface, resulting in reduced contraction in the cylindrical cavity. Therefore, it is considered meaningless to measure the tensile bond strength after 24 hours by using the dentin bonding system, which shows a relatively wide contraction gap, because resin material separates from the dentin cavity wall just after polymerization.
In this study, the tensile bond strength was measured using two bonding systems which showed significant effect in the contraction gap measurement and a marketed system for the control, although this system showed increased gap value. Other primers were omitted because of the above described reason.
It was previously claimed that the method or the material for the treatment of the smear layer on the ground dentin surface affected the marginal adaptation of the composite resin restoration.
However, only a few dentin bonding systems available in the market have their own dentin cleanser in their kits, probably because the optimum technique is still unknown. Although some acid or mordants8-10) were reported to be effective as dentin cleansers, Chiba11) reported that it was impossible to obtain the tight adaptation between resin materials and the dentin softened by the dentin cleanser. Therefore, the primary requirement for the dentin cleanser was not to decalcify the dentin beneath the smear layer.
The difference between the efficiency of self etching dentin primers tested in this study might be explained by the degree of decalcification of the treated dentin which will be discussed in our next report12).
The marketed primer didn't exhibit the bonding ability in this study and it was considered that some improvement should be required for this material. The 35% HEMA solution containing two esterified dicarboxylic acids, methacryloxyethyl succinate or methacryloxyethyl phthalate, was considered to be effective for the self etching dentin primer and it might be considered that such effect was exhibited by the hydrophilic and the hydrophobic group of these monomers which were effective for dissolving the smear layer and the polymerization with resin monomer respectively, resulting in the excellent marginal adaptation.
They were considered to be effective clinically if they had no pulp irritation. In order to establish the complete seal between the resin and the dentin cavity wall, more study is still required.
CONCLUSION
The efficacy of a marketed, and experimental self etching dentin primers which contained dicarboxylic acids or their esterified salts diluted in 35% HEMA solution were studied by measuring the wall-to-wall polymerization contraction of Silux in the cylindrical dentin cavity and the tensile bond strength to the flat dentin surface.
It was possible to conclude that two experimental primers composed of the methacryloxyethyl succinate or methacryloxyethyl phthalate and HEMA exhibited a remarkable effect on the dentin bonding of Clearfil New Bond. A marketed primer, Scotchprep, which contained maleic acid and HEMA could not improve the bonding between the resin and dentin cavity wall.
